Nanomedicine
The Nanomedicine Development Centers Request for Applications (RFA), originally released in May 2004, was re-issued, but required prior approval before applications could be submitted. Concept approval letters were due in March 2006; the RFA expires on June 24, 2006. NIH staff will approve proposals based upon how well the applicants address the vision and goals of a Nanomedicine Development Center in the context of the network of currently funded centers. For more information on this Roadmap initiative, please see http://grants.nih.gov/grants/guide/rfafiles/RFA-RM-06-007.html.
II. Research Teams of the Future

Interdisciplinary Research
This funding initiative has $2.6 million set aside in Fiscal Year 2006 (FY 2006 to support the development and implementation of novel, interdisciplinary training programs through the T90 mechanism. These grants will support a variety of innovative didactic and research experiences designed to provide students with the knowledge and research experiences necessary to develop interdisciplinary solutions to complex health problems, with the ultimate goal of increasing quality and years of healthy life and eliminating health disparities.
The flagship initiative under this implementation group is the Interdisciplinary Research Consortium initiative. These Consortia were solicited in announcements published in late January. It is expected that, in FY 2007, about eight or nine Interdisciplinary Research Consortia will be awarded, with the aim of each being to address a significant biomedical research problem from a new conceptual perspective that integrates multiple disciplines.
III. Re-Engineering the Clinical Research Enterprise
PROMIS (Patient Reported Outcomes Measurement Information System)
This Roadmap initiative aims to develop ways to measure patient-reported symptoms, such as pain, fatigue, and aspects of health-related quality of life, across a wide variety of chronic diseases and conditions. A primary goal of the project is to leverage item-response theory and computerized adaptive testing to efficiently and reliably assess a range of patient-reported clinical research outcomes in a publicly accessible system. Now in its second year, the six project research sites and statistical coordinating center are reviewing and refining items, and plan to complete their analysis in summer 2006. The resulting item banks will be evaluated with approximately 10,000 participants selected from various medical and normal populations. NIMH is represented on the PROMIS steering committee by two grantees, each of whom serves as science officer for his respective project research sites: 1) Paul Pilkonis, at the University of Pittsburgh, who is developing the emotional distress domain and has an independent project to develop a sleep assessment domain, and 2) Arthur Stone, at the Stony Brook University, who is developing the fatigue domain and has an independent project assessing the relationship of retrospective self-reports to reports from real-time event sampling. William Riley, from NIMH, is the PROMIS project director.
The National Electronics Clinical Trials and Research Network (NECTAR) The 12 contracts awarded under this initiative are currently in their second year of funding. The aim of these contracts is to design and implement feasibility projects for developing common infrastructure elements to be used in clinical trials across a variety of medical conditions and clinical settings. One the contracts, headed by Daniel Clauw, at the University of Michigan, has a special emphasis on mental health and is focused on developing integrated academic-community research collaborations, including a depression-in-primary-care network. To this end, several cores (clinical informatics, data management, education, and research and development) have been established and are being pilot tested. Among other projects, a revised adverse event reporting module has been developed, in collaboration with Oracle Clinical software engineers, and a system-security plan was implemented to protect patient privacy. An Inventory and Evaluation of Clinical Research Networks (IECRN) National Leadership Forum is planned for May 31-June 1 in Rockville, where Westat's inventory of clinical research networks will be discussed to identify best practice models of clinical networks.
Clinical and Translational Science Awards
In October 2005, NIH released a RFA soliciting grant and planning grant applications for Institutional Clinical and Translational Science Awards (CTSAs). The purpose of this Roadmap initiative is to assist institutions in forging a uniquely transformative, novel, and integrative academic home for clinical and translational science. By the closing date of the announcement, 34 letters of intent for "full" and 69 for "planning" CTSA applications had been received, exceeding originally projected responses and confirming substantial community interest in the CTSA program. Awards are expected by September 2006.
NIH Blueprint for Neuroscience Research
The Neuroscience Blueprint (http://braininfo.us/blueprint/index.html) is a framework to enhance cooperation among the 16 NIH Institutes and Centers (ICs) that support research on the nervous system. In the second year of funding (FY 2006) , Blueprint funds were used to both expand existing activities and create new tools and resources and to support the following initiatives:
• Neuroscience Blueprint Interdisciplinary Center Core Grants Forty applications were received in response to this initiative and were reviewed in April. Awards will support centralized resources and facilities shared by neuroscience investigators. Each center will comprise one or more research cores. The applicant institutions are both geographically and scientifically diverse, and many applications include multiple institutions in their plans. Three centers may be funded with the setaside funds. • New Ways to Image Neural Activity This initiative addresses the need to visualize neural activity with higher spatial and temporal resolution than is currently possible. Twenty-nine applications were submitted, 14 R21s and 15 R01s, which were reviewed in April 2006. • Clearinghouse for Neuroimaging Software and Data Many neuroimaging tools and databases are underutilized, because they are not userfriendly or easy to adopt. This initiative will establish a clearinghouse for neuroimaging tools, vocabularies, and databases to facilitate the dissemination of these resources and the discussion of needs and limitations. It will initially focus on functional magnetic resonance imaging (fMRI). The Small Business Administration has limited competition to small businesses. The Request for Proposals (RFP) was released March 28, 2006, with proposals due in May.
• Neuromouse Neuromouse includes two initiatives. The first initiative, entitled "Development of Recombinase-Expressing ('Driver') Mouse Lines for Studying the Nervous System," solicited applications to design, generate, and validate "driver" mouse lines that can be used to study gene functions in distinct cell types and/or useful temporal and spatial patterns in the nervous system. The second initiative supports the distribution ("repatriation") of existing mouse lines to the scientific community.
Since the first RFA was released, 16 applications were received and evaluated in March. In addition, four supplement applications were received and reviewed by program staff (including four members of the Neuromouse project team). Funding recommendations for two of these were decided following administrative review; payment decisions are scheduled to go before the National Center for Research Resources Council for approval in May. The list of mice to be selected will be circulated within the Neuromouse project team for final approval before being provided to the funded repositories, who will then work to import those lines with high priority.
• Development of the NIH Toolbox for Assessment of Neurological and
Behavioral Function Many studies collect data on cognitive, sensory, and/or motor aspects of neural function, but there is little uniformity among the measures used. Thus, it is very difficult to draw comparisons or compile data across studies that use unique assessment batteries. This initiative will use the contract mechanism to solicit development of a set of neurological and behavioral measurements appropriate for a variety of project types, particularly longitudinal epidemiologic studies and prevention or intervention trials. Two major changes that were recently announced are that the conversion of R01s to electronic submission has been delayed from October 1, 2006 , to February 1, 2007 , and that the submission time has changed from 8:00 p.m. Eastern time to 5:00 p.m. local time (of the applicant institution/organization) on the submission date listed in the announcement.
Another significant change is NIH's announcement that the Program Director/Principal Investigator (PD/PI) signature on a grant application has been replaced with an institutional compliance requirement, allowing NIH to simplify the eRA Commons verification process. As of May 10, 2006, NIH no longer requires the verification of grant applications by the institutional signing official and the PD/PI. The previously required verification step is now replaced by a two-business-day period for checking the assembled application in the eRA Commons, after which the submission process is complete. The two-day period will allow PD/PIs and their institutional official to reject an application and submit a corrected application Please see http://grants.nih.gov/grants/guide/notice-files/NOT-OD-06-055.html for further details.
Additional interim changes to PHS398 applications and PHS2590 progress reports, in addition to changes in instructions for SF424 forms, are described on the following web pages, respectively: 
Marina Broitman, Scientific Review Administrator
The SRSP Committee has primary responsibility for the scientific merit review of applications concerned with clinical services and service systems, such as innovative service delivery systems; studies at the interface of service and interventions, such as studies of treatment guidelines and practice patterns; and policy, cost, and dissemination research, especially assessing service sites that are considered specialty mental health settings, such as mental health clinics, psychiatric hospitals, rehabilitation/reintegration, and mental health-related departments in institutions.
• Mental Health Services in Non-Specialty Settings (SRNS)
Aileen Schulte, Scientific Review Administrator
The SRNS has primary responsibility for the scientific merit review of applications that focus on clinical services and service systems, such as innovative service delivery systems; studies at the interface of service and interventions, such as studies of treatment guidelines and practice patterns; and policy, cost, and dissemination research, especially assessing service sites that are considered non-specialty mental health settings, such as primary or specialist medical care, schools, child welfare agencies, criminal justice settings, shelters, and other social service agencies where the primary focus of care is not mental health.
Science of Note
Studies Offer New Information About Treatment Choices for Schizophrenia
Results of the second phase of CATIE-Clinical Antipsychotic Trials of Intervention Effectiveness-can help the 2.4 million U.S. adults with chronic schizophrenia and their doctors determine what to do next when patients need to change medications-a common occurrence in treating schizophrenia. The national clinical trial compared clozapine (Clozaril®) with other new-generation antipsychotic medications for treatment of chronic schizophrenia and showed that people who switched to clozapine were twice as likely to continue treatment as were patients who switched to other antipsychotic medications. However, not all patients can or want to take clozapine, because it may cause serious side effects in some people and requires close monitoring. A companion study found that among people who switched to new-generation antipsychotic medications other than clozapine, those who took olanzapine (Zyprexa®) or risperidone (Risperdal®) continued taking their medication longer than people taking quetiapine (Seroquel®) or ziprasidone (Geodon®). Patients in this companion study had stopped taking their first prescribed medication because of side effects or because they told their doctors they wanted to change medications. Future CATIE reports will address topics such as costeffectiveness, quality of life, and predictors of response, and will provide a more detailed picture of the interaction between patient characteristics, medications, and outcomes. McEvoy JP, Lieberman JA, Stroup TS, Davis SM, Meltzer HY, Rosenheck RA, Swartz, MS, Perkins DO, Keefe RSE, Davis CE, Severe J, Hsiao JK, CATIE Investigators. Effectiveness of clozapine versus olanzapine, quetiapine, and risperidone in patients with chronic schizophrenia who did not respond to prior atypical antipsychotic treatment. Am J Psychiatry. 2006 Apr; 163(4) : [600] [601] [602] [603] [604] [605] [606] [607] [608] [609] [610] Lieberman JA, McEvoy JP, Swartz MS, Davis SM, Rosenheck RA, Perkins DO, Keefe RSE, Davis CE, Severe J, Hsiao JK, CATIE Investigators. Effectiveness of olanzapine, quetiapine, risperidone, and ziprasidone in patients with chronic schizophrenia following discontinuation of a previous atypical antipsychotic. Am J Psychiatry. 2006 Apr; 163(4) : 611-622.
New Strategies Help Depressed Patients Become Symptom-Free
Results of the nation's largest depression study show that one in three depressed patients who previously did not achieve remission using an antidepressant became symptom-free with the help of an additional medication, and one in four achieved remission after switching to a different antidepressant. The four-part Sequenced Treatment Alternatives to Relieve Depression (STAR*D) project is the first to examine effectiveness of different treatment strategies for patients who did not become symptom-free after their initial medication, and provides treatment options for mental health clinicians and the millions of Americans who struggle with treatmentresistant depression. STAR*D participants were initially treated with selective serotonin reuptake inhibitor (SSRI) citalopram (Celexa®), a commonly prescribed antidepressant, for 14 weeks. If they did not achieve remission, then participants were offered several other treatment choices, including switching to sertraline (Zoloft®), bupropion-SR (Wellbutrin®), or venlafaxine-XR (Effexor®); or augmenting their citalopram regimen with the addition of buspirone (Buspar®) or bupropion-SR. Further research may help customize treatment to individual patients. Results from levels 3 and 4 of the STAR*D trial will be published later this year. 
Gene Influences Antidepressant Response
A genetic analysis of response rates in the STAR*D study demonstrates a potential role for genes in predicting who will respond to medication. The HTR2A gene, which encodes the serotonin 2A receptor, has a variation that appears to be associated with treatment response. In screening 1,953 participants treated with citalopram, researchers found that patients with one version of this gene were 18 percent more likely to have a favorable response. This genetic variation favoring response was six times more prevalent in Caucasian than in African American patients. The findings add to evidence that the serotonin receptor plays a pivotal role in the mechanism of antidepressant action. Discovering different genetic and other variations that predispose people to depression helps in the search for treatments that can be individualized to each patient's needs. McMahon FJ, Buervenich S, Charney D, Lipsky R, Rush AJ, Wilson AF, Sorant AJ, Papanicolaou GJ, Laje G, Fava M, Trivedi MH, Wisniewski SR, Manji H. Variation in the gene encoding the serotonin 2A receptor is associated with outcome of antidepressant treatment. Am J Hum Genet. 2006 May; 78(5):804-14. Depression Rates Are Lower in Children Whose Mothers Are Successfully Treated When women treated for depression become symptom-free, their children are less likely to be diagnosed with depression, anxiety or disruptive disorders, according to a recent study. The study, called STAR*D-Child (part of the STAR*D study that includes adults), alerts health professionals and patients of the need to vigorously treat depressed mothers and to evaluate their children for symptoms. Children of mothers who achieved remission of symptoms in this study had an 11 percent drop in diagnosis of depression. There was an 8 percent increase in diagnosis of depression among children whose depressed mothers did not become symptom-free. STAR*D-Child examined 151 mother-child pairs, including children 7-to-17 years old, in 19 clinical settings across the country. The researchers will continue to follow the children for a year after their mothers are in remission, or for two years if their mothers are not in remission.
Weissman MM, Pilowsky DJ, Wickramaratne PJ, Talati A, Wisniewski SR, Fava M, Hughes CW, Garber J, Malloy E, King CA, Cerda G, Sood AB, Alpert JE, Trivedi MH, Rush AJ, STAR*D-Child Team. Remissions in maternal depression and child psychopathology. JAMA. 2006 March; 295(12) :1389-1398.
Maintenance Treatment Prevents Depression Recurrence in Older Adults
People age 70 and older who continued taking the antidepressant that helped them recover from their first episode of depression were 60 percent less likely to have a recurrence during a twoyear study than were those who stopped taking the medication. The study, by Charles Reynolds III and colleagues at the University of Pittsburgh, addresses a major controversy over the benefits and risks of administering long-term antidepressant treatment to elderly patients who have only one lifetime occurrence of major depression. To date, the consensus has been that older patients having their first episode of depression should be treated to full remission, and continue treatment for 6 to 12 months. However, this study demonstrates the benefits of keeping older patients on an antidepressant medication long after they become symptom-free. A form of psychotherapy that focuses on interpersonal relationships did not appear to reduce recurrences in this population. Patients who also had multiple physical illnesses benefited from an antidepressant, but not as much as those without such illnesses. 
Stopping Antidepressant Use While Pregnant May Pose Risks
Pregnant women who discontinue antidepressant medications may be five times more likely to have episodes of depression during pregnancy than those who continue use of these medications. Contrary to the belief that hormonal changes shield pregnant women from depression, a recent study led by Lee Cohen at Massachusetts General Hospital demonstrated that pregnancy itself is not protective. Of the pregnant women who stopped taking antidepressants, 68 percent relapsed during pregnancy, compared to the 26 percent who relapsed despite continued antidepressant use. The results demonstrate the importance of women discussing with their physicians the risks and benefits of continuing antidepressant use during pregnancy.
Cohen LS, Altshuler LL, Harlow BL, Nonacs R, Newport DJ, Viguera AC, Suri R, Burt VK, Hendrick V, Reminick AM, Loughead A, Vitonis AF, Stowe ZN. Relapse of major depression during pregnancy in women who maintain or discontinue antidepressant treatment. JAMA. 2006 Feb 1; 295(5) :499-507.
ADHD Medication Use Among U.S. Children Held Steady in Recent Years
Results of a study by NIMH and the Agency for Healthcare Research and Quality (AHRQ) indicate that prevalence of stimulant use among U.S. children for treating symptoms of attention deficit hyperactivity disorder (ADHD) remained relatively constant between 1997 and 2002. Data from the Medical Expenditure Panel Survey, which included more than 7,000 children in each of the five years of the study, showed that stimulant use among U.S. children ages 18 and younger had increased sharply from 0.6 percent in 1987 to 2.7 percent in 1997. By 2002, however, use had dropped to 2.9 percent, with rates highest among 6-to 12-year-olds (4.8 percent) and lowest and most stable among children under 6 years old (0.3 percent), countering fears that preschoolers' use of ADHD medications is escalating. Use continued to be more prevalent among white male children, although rates in black children increased, and was more prevalent in the South and Midwest than in the Northeast and West. Income, type of health insurance, and living in an urban or rural setting did not affect the overall rate, although those without health insurance were much less likely to use stimulant medication. Children identified as "functionally impaired" by their disorder were much more likely to take stimulants than children not characterized as such.
Zuvekas SH, Vitiello B, Norquist GS. Recent trends in stimulant medication use among U.S. children. Am J Psychiatry. 2006 Apr; 163(4) :579-85.
Significant Prevalence of ADHD Symptoms Among Adults
A survey tracking prevalence of ADHD symptoms found that an estimated 4.4 percent of U.S. adults ages 18-44 have symptoms and some disability. The National Comorbidity Survey Replication (NCS-R) is part of a NIMH-supported series, conducted by Harvard Medical School, assessing mental health in English-speaking residents age 18 or older. The results raise awareness that many children who have ADHD may continue to have symptoms as adults, indicating the need for long-term follow-up. Symptomatic adults in this survey were more likely to be divorced, white males who were unemployed or unable to work and to have problems with substance abuse. The study also showed that of people with ADHD treated for other mental disorders or substance abuse, which frequently co-occur with ADHD, a smaller proportion receive treatment for ADHD itself. Symptoms of ADHD tend to be more varied and subtler in adults than in children, suggesting that clinicians may need to consider a wider variety of symptoms for assessing adults. Until biomarkers are identified that will enable clinicians to differentiate between ADHD and other conditions with similar symptoms, diagnosis must depend on careful, comprehensive clinical evaluation. 
Behavioral Health Care Coverage Does Not Increase Insurance Costs
In 1999, President Clinton ordered equal coverage for mental health and substance abuse services as provided for physical illness in the Federal Employee Health Benefits Program (FEHB), as well as an evaluation of this program to inform Federal policy. This evaluation of parity was a large-scale research project jointly funded by NIMH, the National Institute on Drug Abuse (NIDA), the Department of Health and Human Services' Assistant Secretary for Planning and Evaluation, the Substance Abuse and Mental Health Services Administration (SAMHSA), the Centers for Medicare and Medicaid Services (CMS), and AHRQ. The research team assessed seven FEHB plans for benefits, enrollment, and claims over four years, from 1999-2002, including two years before and two years after the implementation of parity. In addition, these plans were compared against a matched dataset of health plans that did not have parity. Overall, data from a random sample of 20,000 enrollees per plan were analyzed. The researchers found similar increases in mental health service use and spending in both FEHB and non-FEHB plans, indicating that increases in cost were not related to parity requirements. In addition, the researchers concluded that, with management of care, providing equal mental health and substance abuse coverage can improve insurance protections without raising costs. 
Characteristics, Short Term Outcomes of Pediatric Bipolar Disorder Defined in New Study
Recent findings from the multi-site Course and Outcome of Bipolar Illness in Youth (COBY) study, conducted by Boris Birmaher and colleagues at the University of Pittsburg, are helping to shape the understanding of three major subtypes of bipolar disorder that affect children and adolescents and how this diagnosis might affect them as adults. Bipolar disorder (BP) appears to affect children and adolescents more severely than adults, with serious implications for the children's emotional, cognitive, and social development. Children had longer symptomatic stages and more frequent changes from one mood to another or mixed episodes than those previously reported in adults. Children and adolescents also converted from a less severe to a more severe form of BP at a much higher rate. The COBY study is the largest trial of its kind, involving 263 children and adolescents, ages 7-17. Future reports will cover characteristics of BP in children and adolescents, longer-term disease progression, factors predictive of outcome, and effects of different treatments. Understanding the effects of BP early in life may lead to better treatments and improve long-term outcomes as these children and adolescents become adults. Birmaher B, Axelson D, Strober M, Gill MK, Valeri S, Chiappetta L, Ryan N, Leonard H, Hunt J, Iyengar S, Keller M. Clinical course of children and adolescents with bipolar spectrum disorders. Arch Gen Psychiatry. 2006 February; 63:175-183. 
Brain MRI Predicts Depressed Patients' Response to Cognitive Behavioral Therapy
Levels of reactivity in two areas of the brain after unmedicated people with unipolar depression were shown negative words predicted which of them would benefit from cognitive behavioral therapy (CBT), a small fMRI study has shown. Researchers led by Greg Siegle at the University of Pittsburgh found that among 14 depressed patients, those who showed low levels of sustained reactivity in the brain's subgenual cingulate cortex and high levels in the amygdala before CBT had the most improvement in depression after 12 weeks of therapy. Patients with depression sometimes try a number of treatments, including other therapies and medications that take weeks to show if a beneficial effect is emerging, before finding the right one. CBT is a common treatment, but isn't effective for everyone, with a success rate of 40 to 60 percent of patients. The new finding may help determine which patients are likely to benefit from CBT and which are not, avoiding the need for trial and error in many cases.
Siegle GJ, Carter CS, Thase ME. Use of fMRI to predict recovery from unipolar depression with cognitive behavior therapy. Am J Psychiatry. 2006 Apr; 163:735-738. 
Aggression-Related Gene Weakens Brain's Impulse Control Circuits
A version of a gene previously linked to impulsive violence appears to weaken brain circuits that regulate impulses, emotional memory, and thinking in humans. Functional and structural MRI brain scans of 97 healthy subjects with no history of violence revealed that people with this version ("L"), especially males, tended to have relatively smaller emotion-related brain structures, a hyperactive alarm center, and under-active impulse-control circuitry. A team of NIMH researchers led by Andreas Meyer-Lindenberg identified neural mechanisms by which this gene likely contributes to risk for violent and impulsive behavior through effects on the developing brain. The gene is one of two common versions that code for the enzyme monoamine oxidase-A, which breaks down key mood-regulating chemical messengers, most notably serotonin. By itself, the gene variant is likely to contribute only a small amount of risk (of violent behavior) in interaction with other genetic and psychosocial influences. Studying its effects in a large, normal population enables scientists to see how it may predispose the brain to impulsive, aggressive behavior. 
Cortex Matures Faster in Youth with Highest IQ
Youth with superior IQ are distinguished by how fast the thinking part of their brains thickens and thins as they grow up, according to a recent study by Philip Shaw, Jay Giedd, and fellow NIMH researchers. MRI scans showed that their brains' outer mantle, or cortex, thickens more rapidly during childhood, reaching its peak later than in their peers, perhaps reflecting a longer developmental window for high-level thinking circuitry. It also thins faster during the late teens, likely due to withering of unused neural connections as the brain streamlines its operations. Past studies have shown that people with higher IQs do not have larger brains. This study, which followed the same 307 children and teens, ages 5-19, as they grew up suggests that the way the brain develops may account for the difference. The relationship between cortex thickness and IQ varied with age, particularly in the prefrontal cortex, seat of abstract reasoning, planning, and other "executive" functions. Shaw P, Greenstein D, Lerch J, Clasen L, Lenroot R, Gogtay N, Evans A, Rapoport J, Giedd J. Intellectual ability and cortical development in children and adolescents. Nature. 2006 Mar 30; 440(7084) :676-9.
Lithium Blocks Enzyme to Help Cells' Clocks Keep On Tickin'
NIMH-funded researchers have discovered how the medication lithium (Eskalith®) likely fixes body clocks gone awry, stabilizing sleep-wake cycles and other disturbances in daily rhythms and mood that are common in bipolar disorder. For the body's internal, intracellular clock to work properly, clock genes must turn on and off in synchronized, rhythmic, feedback loops-a process that probably is upset in bipolar disorder. Using cultured cells, researchers led by Lei Yin and Peter Klein at the University of Pennsylvania showed that lithium triggers a critical step in synchronizing the rhythmic activities of the clock genes, which produce proteins, including enzymes. Lithium inhibited the enzyme GSK-3ß, causing the receptor Rev-erbα (a protein) to degrade, leading to the rhythmic activation of the protein Bmal1, which starts the clock cycle. The results reveal a pathway by which lithium may act to restore daily rhythms in bipolar disorder and suggest the potential utility of treatments that alter Rev-erbα degradation.
Yin L, Wang J, Klein PS, Lazar MA. Nuclear receptor Rev-erbα is a critical lithium-sensitive component of the circadian clock. Science. 2006 Feb 17; 311(5763) :1002-10.
Brain Activity Before an Event Predicts Later Recollection
Studies have shown that patterns of brain activity immediately after perception of an event predict whether the event will be successfully encoded in episodic memory (memory of specific events). Now Michael Rugg, at the University of California at Irvine, in collaboration with the University College London, have shown that patterns of brain activity immediately before perception of the event also predict whether it will be encoded-that the brain can prepare itself to encode new material. The researchers mapped brainwaves using an electroencephalogram (EEG) as participants were given cues regarding words they were about to be shown, then shown the words, and later asked to recall them. The waves indicating preparation to encode were detected primarily over an area of the brain, the prefrontal cortex, known to have a role in memory. These findings help tease apart the many mechanisms that contribute to memory encoding, and have major implications for how scientists will design and interpret fMRI and EEG studies-valuable tools in memory research. To date, such studies may have assumed that the brainwaves on which they were based reflected only encoding-related brain activity that occurred after stimuli. Scientists now can take into account the brain activity that occurs before stimuli, as well.
Otten LJ, Quayle AH, Akram S, Ditewig TA, Rugg MD. Brain activity before an event predicts later recollection. Nat Neurosci. 2006 Apr; 9(4) :489-91.
Modulating Mouse Memories of Defeat
The social avoidance behavior that normally develops when an individual repeatedly experiences defeat by a dominant individual disappears when the gene for brain-derived neurotrophic factor (BDNF), a molecule related to memory in a brain circuit for social learning, is missing. Eric Nestler and colleagues at the University of Texas Southwestern Medical Center engineered mice to lack BDNF, which then continued to welcome strangers in spite of repeated social defeat. Unaltered mice subjected to the same hard knocks became confirmed loners, unless the researchers treated them with antidepressants. The results reveal neural mechanisms by which social learning is shaped by social experiences and how antidepressants act in a circuit in the ventral tegmental area of the brain, an area linked to the reward system, pleasure, and incentives. This circuit mediates response to emotionally important environmental stimuli via release of the neurotransmitter dopamine, which is regulated by BDNF. In addition to triggering a depressionlike social withdrawal syndrome, repeated defeat by dominant animals leaves a mouse with an enduring "molecular scar" in its brain that could help to explain why depression is so difficult to cure. In mice exposed to this animal model of depression, silencer molecules turned off the gene for BDNF in the hippocampus. By activating a compensatory mechanism (acetylation), the antidepressant imipramine (Tofranil®) temporarily restored the animals' sociability and production of the protein, but it failed to remove the silencers. Targeting this persistent stressinduced scar holds promise for developing new medications for treatment of depression in humans. The results also suggest new strategies for treating mood disorders, such as depression, social phobia, and post-traumatic stress disorder, or other illnesses in which social withdrawal is a prominent symptom. 
To Store Recent Experiences in Memory, Rats Replay Experiences in Reverse
How nerve cells in the brain encode everyday experiences for later memory retrieval is unknown. Studies have shown that during slow-wave sleep in rats, cells in the hippocampus, a brain structure vital for learning and memory, replay patterns of activity that correspond to specific actions the rat engaged in during the day. This may be a way to strengthen circuits that encode an experience. New research by David Foster and Matthew Wilson, at the Massachusetts Institute of Technology, shows that animals also replay behavior-related sequences of neural activity while awake-but in reverse order than when the behavior occurred. The underlying neural activity patterns emerging from the hippocampus during reverse replay were similar to those during slow-wave sleep, suggesting that the mechanism for consolidating memory is the same during sleep and wakefulness. The replaying of sequences in reverse order of importance while awake may ensure that the behavior immediately before the desired outcome is encoded more strongly than the behaviors that led up to the outcome. This finding provides novel insights into how learning occurs, how it might be facilitated through rest or sleep, and the mechanisms by which recent experiences are consolidated into memory. In humans, several mental disorders are characterized by learning and memory deficits and are associated with hippocampal abnormalities. Understanding mechanisms that facilitate formation of memory informs the search for ways to relieve the cognitive impairments associated with these disorders.
Foster DJ, Wilson MA. Reverse replay of behavioural sequences in hippocampal place cells during the awake state. Nature. 2006 Mar 30; 440(7084) :680-3.
Genes on Sex Chromosomes Influence Expression of Social Behavior in Mice
Studies of humans and animals have revealed gender differences in expression of some types of social behaviors. Typically, males are more aggressive and females show more parental behavior. In this study, investigators led by Jessica Gatewood at the University of Virginia separated the gene for male gonadal development from other genes present on the sex chromosomes and "knocked it out," resulting in mice that had female gonads, but otherwise were genetically male and had all of the remaining Y (male) chromosome genes. This enabled the researchers to examine whether gender-related differences in social behavior are driven solely by differences in hormones produced by the gonads, or whether other genes on sex chromosomes play a role. The knockout mice were more similar to intact, unaltered male mice than to female mice in their aggression and parental behavior. This suggests that additional genes on the Y chromosome (that is, other than the gene responsible for gonad development) are important in the determination of sexually differentiated social behavior. Because many mental disorders are characterized by social deficits, understanding the genes involved in social behavior is important in understanding the biological basis of these deficits. 
Early Life Experiences Confer Lifetime Lower Stress Response
Increased maternal care following repeated stressors early in life appears to have enduring effects on neuroplasticity, or the ability of the brain to recover or "repair" itself after injury or disease. Kristina Fenoglio and colleagues at the University of California at Irvine showed that changes in the brain circuits regulating adult stress responses induced by daily handling of newborn rat pups are evident by the ninth postnatal day (P9). A single handling of rat pups at P5 or P9 also induced changes in maternal behavior (e.g., increased licking, grooming, and nurturing following the pups' return to the cage) and activation of components of the stress circuitry, including the central nucleus of the amygdala and the bed nucleus of the stria terminalis, in the pups' brains. However, this single handling did not result in the same brain changes that seemed to permanently moderate the stress response in repeatedly handled rats. For example, increases in c-Fos, a useful protein marker for neuronal activity, in the paraventricular nucleus of the thalamus required daily handling from P2-9. Furthermore, the researchers found that by P9, the response to an acute stressor was attenuated in the repeatedly handled rats, an effect which endured into adulthood. 
Progress on NIMH Initiatives Schizophrenia Research Forum & Schizophrenia Bulletin
NIMH's recent move to shift funding from the now-privatized Schizophrenia Bulletin to the development of the Schizophrenia Research Forum (SRF) website (http://www.schizophreniaforum.org/) has been proceeding smoothly. William T. Carpenter, Editor-in-Chief of the Schizophrenia Bulletin, reports that the journal now has more than 2,000 subscribers and is included in the Oxford University Press block subscriptions to a number of libraries. They are keeping subscription prices low, at $50 for individuals or $35 to SRF members and International Congress of Schizophrenia Researchers or Winter Workshop on Schizophrenia Research attendees. The Bulletin has included key meeting reports, such as the Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) pre-clinical and the consensus design for cognition, and has produced every issue on time after careful peer review. So far, the Bulletin is averaging 29 days from first submission to first decision and 30 days from revised submission to final decision. They are posting all articles online and have nearly completed posting past issues from 1969 onward. They maintain a good relationship with the SRF, which cross-links websites and also features the Bulletin and a selected article every two months with free, online access to all SRF members.
Medicare Part D Prescription Drug Benefit
The new Medicare Part D prescription drug benefit is an important research topic for NIMHsupported researchers, regarding the approximately 5.9 million mentally ill people in the Medicare program, including the 2.2 million mentally disabled dually (Medicare/Medicaid) eligible, who are affected by this section of the Medicare Modernization Act (P.L. 108-173). NIMH organized a Research Coordination Roundtable in December 2005, where preliminary findings were presented from NIMH-supported work using econometric microsimulation models predicting the potential impact of the new drug benefit. A research paper by Nancy Morden and Louis Garrison, titled "Implications of Part D for Mentally Ill Dual Eligibles: A Challenge for Medicare," which was presented at the Third NIMH Pharmacoeconomics Workshop in May 2005 and published in the March/April 2006 issue of Health Affairs, was also used for technical assistance. The findings were shared with CMS to assist with the successful implementation of the new Part D prescription drug benefit for the highly vulnerable, mentally disabled population.
NIMH Activities in Response to Gulf Coast Hurricanes
Seven months after the initial storms, NIMH continues to contribute to the national response through communication and outreach via dissemination of information (print, electronic and multi-media) and use of existing partner networks, coordination with researchers both within and outside of the region to organize research for improving preparedness and response, and planning for what is likely to be an enormous public mental health burden in the region.
As of March 2006, three new Rapid Assessment Post Impact of Disaster (RAPID) grants have been awarded, and one supplemental award was issued. These research projects are focused on:
• risk for postpartum psychopathology, infant temperament and development;
• the impact of displacement on youth mental health, social behavior, school adjustment, and family functioning; • the role of caregiver-child relationship in post-disaster emotional, behavioral, and academic functioning of young children; and
• the problems (e.g., mental health, housing, employment) faced by a broad cross-section of people who resided in New Orleans and other parts of Louisiana, as well as Alabama and Mississippi, as they try to reconstruct their lives.
NIMH also coordinated with SAMHSA for a Gulf Coast meeting. In April 2006, the Center for Evidence-Based Policy, the Milbank Memorial Fund, NIMH, and the Reforming States Group sponsored a two-day meeting to assist impacted state leadership. Discussions focused on identifying existing research results that would be useful in informing state policy makers as they decide the next steps to address the mental health effects of the hurricanes; shaping NIMH research priorities to be useful to the states as they address the mental health effects of the hurricanes and prepare for future such disasters; and considering how best to rebuild and evaluate public mental health programs.
Genetic Association Information Network (GAIN) Initiative
The Foundation for the National Institutes of Health, in conjunction with NIH and Pfizer Global Research & Development, recently launched a unique, public-private, medical research partnership-the Genetic Association Information Network (GAIN)-to unravel the genetic causes of common diseases over the next three years. Their genetic analysis will focus on single nucleotide polymorphisms (SNPs), which normally occur in the DNA sequence that makes up a person's genome. SNPs are like single-letter variations in the spellings of a word. Most of these variations are biologically meaningless, but a small fraction alter the function of a gene-often only slightly. Combining the effects of many slightly altered genes may significantly increase the risk of a specific disease, and finding these disease-causing variants is one of the highest priorities of current biomedical research.
In conjunction with this public-private partnership, NIMH is supportive of advancing wholegenome association studies to identify susceptibility genes for mental disorders. The Institute will consider requests from investigators for annotated samples stored in the Center for Collaborative Genetics Studies (CCGS) for the following diseases of interest to the NIMH mission: autism, Alzheimer's disease, bipolar disorder, depression, and schizophrenia. The CCGS was established by the NIMH Human Genetics Initiative as a national resource, with broad data-sharing requirements, for the genetic study of mental disorders. For more information, please visit http://nimhgenetics.org/.
NIMH Human Genetics Initiative
This initiative was founded on the principle that timely access to primary data and biomaterials for human genetic research may stimulate research and development and maximize the benefits afforded to individuals affected with these disorders and their family members. Progress on these efforts is paralleled by growing interest throughout the scientific community in having timely access to the information and resources that may speed the understanding of disease etiology, refinement of diagnostic systems, and development of novel therapeutic agents and preventive interventions. The sample and data repository at the CCGS contains DNA, cell lines, phenotypic data, clinical information, and genotyping data for a large number of fully consenting individuals with mental disorders as well as controls; the repository samples consist of unrelated cases and controls, trios, sibling pairs, and multiplex families. This initiative will accept applications that focus on one of six mental disorders represented in the center: anorexia nervosa, attention deficit hyperactivity disorder, bipolar disorder, depression, obsessive compulsive disorder, and schizophrenia.
The CCGS sample collection continues to expand, with more than 50,000 samples of patients and controls with associated phenotypes stored in its DNA and cell bank repositories as of April 1, 2006. In the first three months of this year, the repository received 2,557 new samples from existing NIMH-supported projects and has also added four new projects (two autism, one schizophrenia, one bipolar disorder) to the repository. These new projects are expected to begin contributing samples to the repository within six months.
NIMH continues to make samples available to the research community and has granted access to 10 new research projects for sample and data access between January-April 2006. The scientific research community is making wide use of existing samples, demonstrated by the more then 25,000 DNA samples sent by CCGS to investigators between January 1 and April 15, 2006. The objective of this RFA is to ensure that a diverse and highly trained workforce is available to assume leadership responsibility related to the Nation's biomedical and behavioral research agenda in the scientific domains of the NIMH, and/or NIDA, and/or NINDS. More specifically, the objective is to support national or regional research training programs that will recruit, train, and retain pre-and/or post-doctoral trainees from underrepresented groups. • Novel HIV Therapies: Integrated Preclinical/Clinical Program This is a re-issuance with modifications of PAR-03-138. The National Institute of Allergies and Infectious Diseases (NIAID) and NIMH are seeking to assist researchers interested in HIV therapeutics development to assemble the diverse scientific expertise and resources needed to translate basic laboratory discoveries to applied entities. In the preclinical area, this RFA seeks research on: (1) the development/validation of new therapeutic targets; and (2) the development and evaluation of small-molecule inhibitors of viral or cellular proteins or pathways critical to HIV replication and/or persistence. In the clinical area, the focus is on iterative bench to bedside research to optimize new therapeutic approaches. 
NIMH-Administered RFAs
NIMH Public Outreach
Outreach Partnership Program 7 th Annual Conference The NIMH Outreach Partnership Program, which enlists partners from all 50 states and the District of Columbia in conducting outreach and education to help bridge the gap between mental health research and clinical practice, held its annual conference in Nashville, Tennessee, in March 2006. This conference provides outreach partners with the opportunity to interact directly with NIMH staff and with each other, and to learn about recent scientific advances and other activities surrounding national mental health issues. It is also an important way for NIMH to receive direct feedback from the community. The conference highlighted two topic areas, "Disasters and Traumatic Events" and the "Mental Health and Criminal Justice Systems." Federal, state, and local experts presented the latest findings, and partners shared their own experiences and activities in these areas. Of note, Council Member Renata J. Henry hosted sessions on (1) working with state mental health program directors and (2) outreach to underserved populations.
NIMH Professional Coalition for Research Progress Annual Meeting
In April 2006, a meeting of the NIMH Professional Coalition for Research Progress, which includes representatives of NIMH's major professional constituency organizations, was convened in Washington, D.C. Attendees heard presentations of ongoing research and new findings in areas that are of particular saliency or that are especially promising. Another critical purpose of the meeting was to provide an opportunity for NIMH to get direct feedback about the priorities, plans, and current directions of the Institute from an important segment of its stakeholders. An update on the Institute highlighted findings and other current activities; speakers focused on translational research. Kerry Ressler spoke on "Reducing Fear: Translational Research on Anxiety Disorders" and Karen Berman spoke on "Translating between Genes, Brain, and Cognition with Neuroimaging: Lessons from Schizophrenia and Williams Syndrome." Ron Finch reported on the recently published "Employer's Guide to Behavioral Health Services." A report from the meeting will be posted on the NIMH website.
Pre-doctoral Research Festival
This year, the Intramural Office of Fellowship Training initiated a long-term post-doctoral recruitment strategy, which entailed sponsoring a reception for extramural training directors and pre-doctoral students at the Annual Meeting of the Society for Neuroscience, held in Washington, D.C. Approximately 350 faculty and graduate students attended the reception. A follow-up event, the NIMH-sponsored National Pre-doctoral Research Festival, will be held on the NIH campus in May 2006. The festival will provide an opportunity for pre-doctoral fellows from across the United States to visit the NIH campus to showcase their talents through oral and poster presentations and learn more about the research being conducted at the NIMH. In addition to the scientific agenda, the students will have the opportunity to meet with current post-doctoral Fellows and faculty in an informal setting. Through these outreach activities, the Intramural Office of Fellowship Training hopes to foster relationships with the extramural training community and facilitate the recruitment of outstanding post-doctoral fellows to the NIMH Division of Intramural Research Programs (DIRP).
Diversity and Outreach Activities
The 
Translational Research: Bridging Basic and Applied Perspectives
In May 2006, DAHBR sponsored this two-day meeting in Rockville, Maryland with the purpose of bringing together scientists whose work has focused on prejudice, stereotyping, discrimination, stigma, and related areas to assist NIMH in identifying (1) the most exciting and timely possibilities for translation and integration across basic and applied approaches, (2) the greatest gaps in knowledge, (3) barriers to conducting this kind of translational research, and (4) ways to overcome these barriers. The meeting was jointly planned and co-chaired by Jennifer Crocker, University of Michigan; Bernice Pescosolido, Indiana University; and Emeline Otey, DAHBR. The impetus for this meeting came from the convergence of recommendations from Federal advisory groups. Reports from two NAMHC workgroups-the Behavioral Science Workgroup's "Translating Behavioral Science into Action" and the Workgroup on Basic Sciences' "Setting Priorities for Basic Brain and Behavioral Science Research at NIMH"-both identified prejudice and stereotyping as highly productive areas of research that are now ripe for a shift in focus to addressing issues of concern to individuals with mental disorders, their families, and their providers. Another report, "Transforming Mental Health Care in America -The Federal Action Agenda: First Steps," is the most recent in a series of compelling reports conveying the urgency of mental health care needs in 21 st century America. This report also underscores findings from the earlier Surgeon General's Report on Mental Illness and the White House Conference on Mental Health that the stigma and discrimination associated with mental illness and its treatment have substantial negative impact on the lives of individuals, families, and communities, and must be addressed. The converging recommendations from these two lines of reports suggest the opportunity, if not the imperative, for bringing basic behavioral and social science theories, approaches, and findings on prejudice, stereotyping, and discrimination to bear on efforts to reduce the stigma and discrimination associated with mental illness. 
MATRICS Neurocognitive Battery
As a product of the MATRICS initiative, the final version of the MATRICS Neurocognitive Battery, created with broad input from academic, industry, and regulatory scientists, was published and is now available through the catalogs of several psychological testing publishers. The FDA has accepted the MATRICS Executive Summary representing guidance for the design of studies to assess pharmacological interventions for cognition in schizophrenia previously reviewed and approved by the NAMHC. For more information, please contact Wayne Fenton at wfenton@mail.nih.gov.
Staff Publications
Recognizing that stigma is a major barrier to effective mental health care, Wayne Fenton and Emeline Otey oversaw the team that, along with the NIH Office of Education, developed a fiveday middle school curriculum called "The Science of Mental Illness," accessible online in March 2006 and available for free distribution to school systems throughout the United States. They integrated a measure of stigma attitudes into the field testing of this curriculum with more than 1,300 middle school students, adding value to the project by generating research demonstrating its impact on both knowledge and stigma reduction. For more information, please visit http://science.education.nih.gov/supplements/nih5/mental/default.htm , or link to the curriculum by going to the "Highlights" section of the NIMH home page, at http://www.nimh.nih.gov/. o $0.9 million will be used to support 10 awards for the new K/R "Pathways to Independence" program to provide increased support for new investigators, and o NIMH will contribute $2.1 million toward the $40 million that NIH will invest in the new Genes, Health, and Environment Initiative to accelerate the discovery of major genetic factors for diseases that have a substantial public health impact. 
Budget
Staff Changes
Transferring/Other Changes: Kathy Anderson, PhD, will be handling the duties of Chief for Behavioral Science and Integrative Neuroscience Research Branch, DNBBS, until a permanent replacement has been selected.
David Chambers, PhD, has accepted the position of Associate Director for Dissemination and Implementation Research, NIMH. Since joining NIMH in 2001 as a Program Officer in the Services Research and Clinical Epidemiology Branch of DSIR, he has built up a strong portfolio of grants that bring scientific findings and effective clinical practices in mental health to realworld practice settings. In this additional capacity, Dr. Chambers will lead the NIMH Science to Service Initiative and serve as the Institute's representative to the Federal Action Agenda Executive Committee. He will also work closely with other NIMH offices, such as OSPPC and the Office of Community Relations and Public Liaison (OCRPL), on these issues. 
